A biologically active glutathione adduct of the eicosanoid 5-oxo-eicosatetraenoic acid has been observed as a product formed within the murine peritoneal macrophage. This five-oxo glutathione adduct (FOG 7 ) was structurally characterized using electrospray tandem mass spectrometry as a 1,4
The enzymatic oxidation of arachidonic acid leads to the formation of a diverse family of biologi- is transformed either into the neutrophil chemotactic leukotriene B 4 (LTB 4 ) (3, 4) or the glutathione adduct, leukotriene C 4 (LTC 4 ), originally called slow reacting substance of anaphylaxis (5) . While considerable interest has focused attention on the leukotriene pathway of arachidonate metabolism within cells, the initial 5-HpETE intermediate can also be converted into 5-HETE and further metabolized into
5-oxo-ETE by an NADP
+ -dependent dehydrogenase (6, 7) . The discovery that 5-oxo-ETE is chemotactic for eosinophils, and to a lesser extent to the human polymorphonuclear leukocyte, has raised interest in this eicosanoid because of the suggested role of eosinophils in diseases such as asthma (8, 9 ). This molecule has additional biological activities on granulocytes such as calcium mobilization (10) , actin polymerization (11) , and integrin expression (12) . Synthesis of 5-oxo-ETE has been demonstrated in neutrophils (13) and monocytes (14) . Since termination of biological activity of all eicosanoids is largely a result of metabolic conversion to inactive products, an understanding of metabolic pathways within biosynthetic cells and tissues of origin has been of interest. Previous metabolic studies of 5-oxo-ETE have suggested that cytochrome-P450 dependent ω-oxidation in the neutrophil (15) and ∆ 6 -reduction (10) leads to the formation of biologically inactive products. We describe here that an alternative major route of 5-oxo-ETE biotransformation exists within a tissue derived macrophage that results in a profoundly chemotactic eicosanoid. (CID) were performed with a collision gas thickness (argon) of 150 x 10 13 molecules/cm 2 .
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To learn more about the metabolism of 5-oxo-ETE in tissues, murine peritoneal macrophages were incubated with 5-oxo-ETE containing both radiolabeled and stable isotope labeled tracers. Following incubation at 37 o C for 3 hr, metabolites were separated by reversed phase HPLC and fractions collected to assess elution of radiolabeled metabolites. Several metabolites were observed ( Figure 1A) including several minor metabolites which retained UV chromophores. The structures of these metabolites will be described separately. However, the most abundant metabolite did not absorb light in the UV ETE as well as the isobaric eicosanoid, LTC 4 , clearly revealed that the 5-oxo-ETE metabolite was a novel glutathione adduct of 5-oxo-ETE. Thus, the most abundant metabolite of 5-oxo-ETE made by the murine peritoneal macrophage corresponded to the compound 5-oxo-7-glutathionyl-8,11,14-eicosatrienoic acid which we abbreviate as FOG 7 (Scheme 1).
-insert Scheme 1 here -A curious feature of this 5-oxo-ETE metabolite was that it is isobaric to LTC 4 , both having a molecular weight of 625 daltons. In general, the glutathione conjugation of reactive chemical entities such as dieneones is a mechanism to reduce the potential cellular toxicity of such agents (24). However, in the case of LTA 4 , this leads to the formation as a potent biologically active substance LTC 4 (5). It was therefore of interest to investigate whether or not this novel glutathione adduct of 5-oxo-ETE was also biologically active. The ability of the metabolite to induce neutrophil and eosinophil chemotaxis was tested using a Zigmond chamber that could assess both chemotaxis and chemokineses over a concentration gradient (19). When eosinophils were present in the chemotactic chamber (Figure 2A ), both 5-oxo-ETE and FOG 7 at concentrations of 10 nM and 100 nM induced cellular movement towards each respective chemotactic agent as compared to buffer control. Neutrophils were also found to be chemotactic for FOG 7 at 10 nM, similar to that observed for 5-oxo-ETE ( Figure 2B ). Calculation of the velocity of cellular migration (Table 1) revealed that FOG 7 was more potent than 5-oxo-ETE in chemotactic velocity. Significantly, FOG 7 retained the chemotactic and chemokinetic activities of the metabolic precursor 5-oxo-ETE, revealing that processing by this pathway did not lead to inactivation of chemotactic properties of 5-oxo-ETE.
The biological activity of FOG 7 was also compared to 5-oxo-ETE and fMLP for inducing actin polymerization in the human polymorphonuclear leukocyte. Using NBD-phallicidin to assess forma- 2 Vc is the vectored velocity towards the test substance chamber, Vd is the displacement velocity, and
Vact is the total distance moved per min. 
